Central muscarinic cholinergic M1 and M2 receptor changes in congenital ornithine transcarbamylase deficiency.
Congenital ornithine transcarbamylase (OTC) deficiency results in neuropathologic damage to the cerebral cortex, basal ganglia, and thalamus. However, the precise nature of the cell loss, as well as the pathophysiologic mechanisms responsible for it, have not been fully elucidated. In the present study, densities of the M1 and M2 subclasses of muscarinic cholinergic binding sites were assessed using quantitative receptor autoradiography in the brains of sparse-fur (spf) mice with congenital OTC deficiency and in age-matched CD-1 controls. Densities of binding sites for the muscarinic M1 subtype ligand [3H]pirenzepine were reduced by 24-54% (p < 0.01) in frontal cortex, caudate/ putamen, and hippocampal CA1 and CA2 areas. Since muscarinic M1 sites are localized presynaptically, their selective loss, together with a previous report of reduced activities of the presynaptic cholinergic enzyme choline acetyltransferase, confirms that loss of cholinergic neurons is an important feature of congenital OTC deficiency. Densities of binding sites for the predominantly postsynaptic muscarinic M2 subtype ligand 3H-AFDX 384 were increased by up to 60% (p < 0.01) in cerebral cortex, hippocampus, globus pallidus, as well as thalamic and hypothalamic structures of OTC-deficient mice. Increased M2 sites in the cerebral cortex, hippocampus, and thalamus are most likely the result of up-regulation of these sites after the loss of the presynaptic neuron. These findings support the presence of a central muscarinic cholinergic lesion in congenital OTC deficiency.